Perfusion of a cerebral protective solution enhances neuroprotection in a rabbit model of occlusion-reperfusion: prolonged cerebral dormancy time.
In the present study, we investigated the effect of a cerebral protective solution on prolongation of cerebral dormancy time in a rabbit model of occlusion-reperfusion. In a control group, rabbits were anesthetized and the four cerebral arteries (the left and right common carotid arteries and vertebral arteries) were occluded for 7.5 min followed by reperfusion. All six rabbits in the control group died. In contrast, a second group underwent perfusion of a cerebral protective solution for 15 min between artery occlusion and reperfusion. All six rabbits in this group survived. However, when the perfusion solution was changed to 5% glucose solution or rabbit plasma in two other groups, the rabbits in both the latter two groups also died. Neuroprotection was also observed when the protective solution was administered for 30-60 min after the onset of artery occlusion and before the return of blood flow (reperfusion). To understand the high rate of thrombotic stroke in the clinic, we assessed the influence of different organ tissue infusions on blood coagulation in vitro and found that blood clotting occurred faster in the presence of brain tissue infusion compared to liver, kidney, and heart tissue infusions. These results indicate a higher rate of thrombosis in brain tissue compared to any of the other tissues tested. The current study shows that perfusion of a cerebral protective solution produced a significant neuroprotective benefit in our rabbit model of occlusion-reperfusion, suggesting that administration of a cerebral protective solution may be an effective approach for the treatment of ischemic stroke.